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Highlights 
• Neck pain frequently accompanies migraine and tension-type headaches 
• There is not consensus on the cause of this headache related neck pain 
• Research into a cervical cause should seek a pattern of related dysfunction 
 
  
 Abstract 
Currently, the literature is divided about the role of cervical musculoskeletal dysfunction as the 
cause of migraine and tension-type headache related neck pain. Clarification is essential for 
both hypotheses on the pathogenesis of these headaches and their variants and for decisions on 
the suitability of local neck treatments, both from research and clinical practice perspectives. 
Reasons for the disparate findings could relate to participant selection in headache studies 
and/or the bases on which decisions on the presence of cervical musculoskeletal dysfunction 
are reached. Propositions towards gaining a clearer picture of migraine and tension-type 
headache related neck pain include first, stricter inclusion criteria and reporting of headache 
characteristics of study participants. Second, reliance on pain sensitivity or the presence of neck 
tenderness/trigger points as measures be discarded, as they are not uniquely tied to a 
musculoskeletal disorder. Instead, reliance is placed on tests of musculoskeletal (dys)function. 
Third, the values and interpretation of single measures or tests of impairment/dysfunctions can 
be non-informative and do not reflect the presentation of cervical musculoskeletal disorders. 
Rather, a typical presentation includes at a fundamental level, interrelated changes in cervical 
movement, segmental joint and muscle function. We advocate that these measures be adopted 
as the core set of related measures to define cervical musculoskeletal dysfunction in headache. 
This does not deter inclusion of other measures of interest or qualification.  
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Recurrent headaches such as migraine and tension-type headache (TTH) are common disorders 
resulting in considerable personal, social and economic costs.1 2 Understandably, patients, 
clinicians and researchers alike seek treatments that may relieve headache symptoms or 
triggers. In recent years, there has been renewed interest and research into the role of neck pain 
in migraine and TTH. Neck pain frequently accompanies these headaches, reflecting the 
interaction between trigeminal and cervical afferents in the trigeminocervical nucleus.3 The 
interesting question relates to the origin or cause of the neck pain. It is argued variously (i) that 
neck pain is part of the migraine symptomology and not related to cervical musculoskeletal 
dysfunction,4 5 (ii) that the neck pain is related to a cervical musculoskeletal disorder and an 
integral feature of migraine6 7 or (iii) that neck pain is a common secondary consequence of 
headache.8 It is important for future research to clarify the role of cervical musculoskeletal 
dysfunction in these headache types. It has central implications for hypotheses on the 
pathogenesis of migraine and TTH as well as the variants of these headache types. It has 
particular significance for decisions on the suitability of local neck treatments such as 
manipulative therapy and therapeutic exercise for these headache forms.  
 
Challenges 
Reflecting current opinions, literature examining cervical musculoskeletal dysfunction in 
migraine and TTH presents a confusing picture. Some studies report findings of cervical 
musculoskeletal dysfunction in migraine and TTH compared to non-headache groups, others 
do not.6 9-13 Further research is vital to resolve these discrepancies to guide both clinical practice 
and future clinical trials. We suggest that there are two major factors that must be addressed in 
future research to define a possible causative, contributing, comorbid or no role of cervical 
musculoskeletal dysfunction in migraine and TTH. The first is to ensure the participant has the 
headache relevant to the research question. The second is in establishing fundamental criteria 
which define the presence of cervical musculoskeletal dysfunction. 
 
Population selection 
The clinical presentations of recurrent migraine or TTH are various which has implications for 
participant selection in research into the role of cervical musculoskeletal dysfunction. At a first 
level, migraine and TTH may be episodic or chronic. The International Classification of 
Headache Disorders’ (ICHD_3) definition of chronic migraine is that the patient has 15 or more 
headache days per month with at least eight of these having the features of migraine.14 This 
means that seven of 15 headaches (or more if headache frequency is greater) could be other 
types, e.g. ‘TTH-like’ or possibly cervicogenic headache which can have a migraine-like 
presentation.15 If cervicogenic, any conclusion about the association of musculoskeletal 
dysfunction with chronic migraine would be confounded and an accurate conclusion could not 
be made about a relationship of neck dysfunction to migraine. The situation is similar for 
chronic TTH where some headaches may be migraine-like or possibly other forms. Even when 
a person reports a single headache form, symptom overlap and mixed headaches are not 
uncommon which challenge diagnosis.16 Headache is often diagnosed by predominant features 
even though features of another headache may be present.14 We contend that these challenges 
in diagnosis need to be addressed in future research design if we are to have a clear picture of 
the role of cervical musculoskeletal dysfunction in headaches as migraine and TTH and their 
various presentations. 
 
If the question is whether cervical musculoskeletal dysfunction is the cause of the neck pain 
accompanying migraine or TTH, then participants who have the typical form of the headache 
must be recruited to provide assurity of outcomes devoid of possible confounding diagnostic 
variables. The question of whether cervical musculoskeletal dysfunction is the cause of neck 
pain in migraine and TTH cannot be answered if participants have chronic headache forms as 
defined in the ICHD_3 or atypical or mixed forms of these headaches. The role of cervical 
musculoskeletal dysfunction in these latter headache forms needs to be researched as separate, 
important questions. It is only through such precise research will the relationship between 
cervical musculoskeletal dysfunction and migraine and TTH related neck pain be fully 
understood. 
 
In addressing the challenge of participant selection, participants are usually included into a 
study based on a medical diagnosis and/or a statement that headaches fulfilled the ICHD_3 
classification criteria for migraine or TTH as relevant. This is a sound beginning but requires 
the reader to have a degree of faith rather than absolute assurity of accurate participant 
selection. Confidence that the study contained participants with the headache of interest could 
be strengthened if researchers were required to provide additional information about the 
headaches, aside from frequency, intensity and duration as part of participant demographics. 
This could include a summary description of the characteristics and temporal pattern of 
participants’ headache to demonstrate that they met the criteria for a typical headache. When 
the research question relates to potential cervical musculoskeletal dysfunction in chronic 
migraine or TTH, it would be clearer if participant demographics included information on the 
frequencies of both the migraine and non-migrainous headaches as well the latter’s 
classification(s). Any person where ‘other’ headaches included cervicogenic headaches should 
be excluded from the study.  
 
It is likewise important to consider and report participant recruitment sources. Participants 
recruited from the community by advertisement may differ from those recruited from either 
neurology practices or a tertiary headache clinic. Participants from the latter source may have 
more severe forms of the headache disorder or a higher incidence of biological or psychological 
comorbidities. Recruitment strategies could introduce a recruitment bias into the incidence of 
cervical musculoskeletal dysfunction and interpretation of results. Research directly 
investigating this issue is warranted.  
 
In summary, only persons who have the classical features of the headache should be recruited 
to make clear and accurate conclusions on the presence or association of cervical 
musculoskeletal dysfunction with migraine or TTH. The role of any cervical musculoskeletal 
dysfunction in persons classified as probable migraine or TTH (ie. headaches classifiable as 
migraine or TTH but containing other features of other headaches) on ICHD_3 criteria or in 
persons with chronic migraine or TTH are separate and necessary questions. Accurate 
recruitment is a vital factor if we are to gain an true understanding of the relationship of cervical 
musculoskeletal dysfunction to neck pain in these headache types and their variants.  
 
Measuring cervical musculoskeletal dysfunction 
It is not possible to identify reliably, the possible contribution of the neck to headache with any 
imaging or laboratory test. Reliance is on clinical tests. The choice of relevant tests, their 
application and interpretation are vital to valid conclusions about the relationship of any 
headache associated neck pain to a local cervical condition. 
 
Choosing musculoskeletal tests  
Tests chosen should uniquely define a cervical musculoskeletal disorder. For example, 
interpreting trigger points as a primary musculoskeletal dysfunction is questionable as they are 
found in TTH, migraine and cervicogenic headache17 18 as well as in association with visceral 
disease.19 20 Likewise relying on tests of pain sensitivity such as palpation of tenderness of 
cervical structures (muscle or bone) or reproduction of headache as an indicator of local 
cervical causes of neck pain7 are not absolute signs of cervical musculoskeletal dysfunction. 
They may just be reflective of a local nociceptive provocation of a centrally sensitised 
trigeminocervical nucleus, which presents in both migraine and TTH.  
 
Tests of function (i.e. functional integrity of cervical articular, nervous, neuromuscular and 
sensorimotor systems) stand to be more conclusive than tests of pain sensitivity. Many different 
clinical tests are used or advocated to investigate cervical musculoskeletal dysfunction in 
migraine and TTH headache. A recent consensus report by headache experts in physiotherapy 
advocated 11 tests of which nine related to function and two to pain sensitivity.21 A subsequent 
study investigating these tests in a migraine cohort 6 found that four of the nine functional tests 
were significantly different in the migraine group compared to the control group. Five of the 
functional tests were not significantly different, which could suggest they are not core features 
which define cervical musculoskeletal dysfunction. Surprisingly one was range of cervical 
movement as reduced motion is a fundamental feature of cervical musculoskeletal 
dysfunction.22 It could also illustrated that single tests or interpretation of tests in a singular 
way is often of limited value. There is large inter-individual variation in range of cervical 
movement at any age and it declines with age 23which makes it difficult to nominate a particular 
cut off value for an individual. Similarly, while cervical flexor and extensor weakness is a 
feature of a cervical disorder, a single measure of cervical muscle strength is also subject to 
gender and age effects, meaning that there are usually no definitive cut off values of diagnostic 
usefulness for an individual. Additionally, not all impairments will be present in every patient, 
e.g. neck pain may or may not be associated with a forward head posture.  
 
As is well appreciated in clinical practice, musculoskeletal disorders are characterised by a 
pattern of dysfunction, not an isolated or singular sign. We contend that to make a decision that 
migraine or TTH associated neck pain is caused by cervical musculoskeletal dysfunction, then 
it should be associated with a pattern of dysfunction, not isolated or unrelated measures. This 
is not a novel suggestion as studies have already demonstrated the strength of a pattern of 
findings to diagnose a cervical disorder. 12 24 Appropriate statistical analysis should be 
undertaken which seeks a pattern of dysfunction linked to the neck pain rather than just 
investigate between group differences in randomly chosen physical tests.  
 
The central question is what physically impaired functions constitute a fundament pattern 
characteristic of a musculoskeletal disorder which should be included in each study to claim 
cervical musculoskeletal dysfunction is the cause of neck pain accompany migraine or TTH. 
While an array of impairments may present, we contend that musculoskeletal disorders 
involving joint dysfunction basically present with interrelated dysfunction of the movement 
and muscle systems. Changes in muscle function are well documented in neck pain disorders, 
including neck related headache.12 25 26 The ICHD_3 and the Cervicogenic Headache 
International Study Group diagnostic criteria, in common, nominate both restricted range of 
cervical movement and painful segmental joint dysfunction (positive response to anaesthetic 
blocks) as musculoskeletal criteria for the diagnosis of cervicogenic headache.14 27 Thus to have 
certainty in interpretation of cervical musculoskeletal impairment in migraine or TTH, 
measures of cervical range of movement and joint dysfunction together with a measure of 
motor output which typify a musculoskeletal disorder should be included in all future studies. 
This core set of measures has been shown to have high sensitivity and specificity to identify 
cervicogenic headache, a headache secondary to a cervical musculoskeletal disorder 12  
 
The presence of interrelated dysfunction in this core set of measures would more convincingly 
implicate cervical musculoskeletal dysfunction as a cause of neck pain in migraine and TTH 
or their variants. This does not mean that other tests and measures cannot be undertaken and 
researchers can add additional tests as is relevant to their research question.   
 
Application and interpretation of clinical tests  
Whether in clinical practice or research, the results of any test or measure are dependent on the 
quality and accuracy of methodology as well as interpretation of outcomes. The reliability of 
clinical tests for cervical joint, movement and muscle dysfunction have proven acceptability 
for use as the core set of musculoskeletal measures.11 28-33 However the need for skilful manual 
handling and skilful qualitative evaluation for accurate test results should be appreciated. 
Likewise care must be taken to consider the clinical significance and relevance of measurement 
values and not statistical significance only.  
 
Conclusion 
Currently, there is a lack of clarity about the relationship between migraine and TTH associated 
neck pain and cervical musculoskeletal dysfunction. Dysfunctions in the musculoskeletal 
system do not occur in isolation. It is proposed that the picture can be made clearer if 
simultaneous changes in cervical movement, joint and muscle function were core requirements 
in measures of cervical function to link headache associated neck pain with a musculoskeletal 
disorder.  
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